Reactivation of latent HIV-1 infection by the periodontopathic bacterium Porphyromonas gingivalis involves histone modification.
Latently infected cells harbor the HIV-1 proviral DNA genome primarily integrated into heterochromatin, allowing the persistence of transcriptionally silent proviruses. Hypoacetylation of histone proteins by histone deacetylases (HDAC) is involved in the maintenance of HIV-1 latency by repressing viral transcription. In addition, periodontal diseases, caused by polymicrobial subgingival bacteria including Porphyromonas gingivalis, are among the most prevalent infections of mankind. Here we demonstrate the effects of P. gingivalis on HIV-1 replication. This activity could be ascribable to the bacterial culture supernatant but not to other bacterial components such as fimbriae or LPS. We found that this HIV-1-inducing activity was recovered in the lower molecular mass (<3 kDa) fraction of the culture supernatant. We also demonstrated that P. gingivalis produces high concentrations of butyric acid, acting as a potent inhibitor of HDACs and causing histone acetylation. Chromatin immunoprecipitation assays revealed that the corepressor complex containing HDAC1 and AP-4 was dissociated from the HIV-1 long terminal repeat promoter upon stimulation with bacterial culture supernatant concomitantly with the association of acetylated histone and RNA polymerase II. We thus found that P. gingivalis could induce HIV-1 reactivation via chromatin modification and that butyric acid, one of the bacterial metabolites, is responsible for this effect. These results suggest that periodontal diseases could act as a risk factor for HIV-1 reactivation in infected individuals and might contribute to the systemic dissemination of the virus.